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(57) ABSTRACT

An opening and closing mechanism includes: a first rotating
shaft and a second rotating shafit that are disposed in parallel,
a first telescopic part disposed on the first rotating shaft and
a second telescopic part disposed on the second rotating
shaft, and the first rotating shait and the second rotating shaift
are rotationally connected. The first telescopic part includes
a first connection part connected to the first rotating shaft
and a first body {fastening part slidable along the first
connection part, and the first body fastening part 1s config-
ured to fasten a first body of the electronic device. The
second telescopic part includes a second connection part
connected to the second rotating shait and a second body
fastening part slidable along the second connection part, and
the second body fastening part 1s configured to fasten a
second body of the electronic device.
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OPENING AND CLOSING MECHANISM AND
ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of International Appli-
cation No. PCT/CN2018/083440, filed on Apr. 17, 2018, the
disclosure of which 1s incorporated herein by reference in 1ts
entirety.

TECHNICAL FIELD

Embodiments of this application relate to the field of
notebook computer structures, and 1n particular, to an open-
ing and closing mechanism and an electronic device.

BACKGROUND

With popularization of a notebook computer, a user has
increasingly high requirements on the notebook computer.
At present, more users like a dual-screen notebook computer
provided on a market.

In the prior art, the dual-screen notebook computer has
two liquid crystal displays (LCDs) and one rotating shaft
structure, and the two LCDs are connected by using the
rotating shait structure of the notebook computer, to open
and close the notebook computer. At least one of the two
L.CDs has a touch function, and the LCD having the touch
function may be used as a keyboard, so that the user can
implement external input through a touch operation. In a
current dual-screen notebook computer, when two LCDs are
used as screens for display, it 1s necessary to ensure that
there 1s no gap between the two LCDs when the two LCDs
are disposed side by side. However, a rotating shaftt structure
that 1s of the dual-screen notebook computer and that meets
the foregoing requirement 1s usually disposed on a rear side
of the LCD, and an opening and closing angle can reach only
200°, which cannot meet a 360° opening and closing
requirement ol the user. However, in a dual-screen notebook
computer that meets the 360° opening and closing require-
ment, there 1s a relatively large gap between two LCDs when
the two LCDs are disposed side by side, and full-screen
experience cannot be provided for a user.

SUMMARY

Embodiments of this application provide an opening and
closing mechanism and an electronic device, to implement

that there 1s no gap between two bodies of the electronic
device when the electronic device 1s opened and closed at
360° and when the electronic device 1s opened and closed at
180°.

According to a first aspect, an embodiment of this appli-
cation provides an opeming and closing mechanism, includ-
ing a first rotating shait and a second rotating shaift that are
disposed 1n parallel, a first telescopic part disposed on the
first rotating shait, and a second telescopic part disposed on
the second rotating shaft, where the first rotating shaft and
the second rotating shait are rotationally connected. The first
rotating shaft and the second rotating shaft may be rotation-
ally connected by using a chain, a hinge, a rope, a sleeve, and
the like.

The first telescopic part includes a first connection part
connected to the first rotating shaft and a first body fastening
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part that may slide along the first connection part, where the
first body fastening part 1s configured to fasten a first body
ol an electronic device.

The second telescopic part includes a second connection
part connected to the second rotating shait and a second
body fastening part that may slide along the second con-
nection part, where the second body fastenming part 1s con-
figured to fasten a second body of the electronic device.

When an opening and closing angle between the first body
fastening part and the second body fastening part 1s 0°, there
1s a gap between the first body fastening part and the first
rotating shatt, and there 1s a gap between the second body
fastening part and the second rotating shaft. In a process 1n
which the opening and closing angle 1s changed from 0° to
180°, the first body fastening part slides toward the first
rotating shaft, the second body fastening part slides toward
the second rotating shaft. When the opening and closing
angle 1s 180° and the first body and the second body are
disposed side by side, there 1s no gap between the first body
fastenming part and the first rotating shait, and there 1s no gap
between the second body fastening part and the second
rotating shaft. In this way, there 1s no gap or a small gap
between the first body and the second body, and the rotating
shaft 1s mnvisible on a display screen side.

In a process in which the opening and closing angle 1s
changed from 180° to 360°, a distance between the first body
fastening part and the first rotating shatt remains unchanged.,
and a distance between the second body fastening part and
the second rotating shaft remains unchanged. In a process in
which the first body and the second body flip outward, the
rotating shatt 1s accommodated 1n a body of the electronic
device. A person skilled 1n the art may understand that, 1n a
process 1n which the opening and closing angle 1s changed
from 180° to 0°, the display screen 1s closed inward, the first
body fastening part slides away from the first rotating shaft,
and the second body fastening part slides away from the
second rotating shatt, to avoid interference between the first
body and the second body when the opening and closing
angle 1s 0°, avoid interference caused by the rotating shaft to
the first body and the second body, and implement 360°
opening and closing between the first body and the second
body.

In one embodiment, the first telescopic part further
includes a first sliding part that 1s slidingly connected to the
first connection part, and the first sliding part may slide
along the first connection part, to drive the first body
fastening part to slide along the first connection part.

The second telescopic part further includes a second
sliding part that 1s slidingly connected to the second con-
nection part, and the second sliding part may slide along the
second connection part, to drive the second body fastening
part to slide along the second connection part.

In one embodiment, the first connection part imncludes a
first interference part sleeved on the first rotating shaft and
a first supporting part connected to the first interference part,
and the first body fastening part may slide along the first
supporting part.

The second connection part includes a second interference
part sleeved on the second rotating shaft and a second
supporting part connected to the second interference part,
and the second body fastening part may slide along the
second supporting part.

In a process in which the opening and closing angle 1s
changed from 0° to 180°, the first interference part and the
second interference part are in an interference state.

In a process in which the opening and closing angle 1s
changed from 0° to 180°, the first interference part and the
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second interference part are 1n an interference state, so that
the first rotating shait and the second rotating shaft generate
a torsion force, and 11 there 1s no external force, the first body
and the second body may keep stable at any angle from 0°
to 180°. This avoids relative rotation of the first rotating
shaft and the second rotating shaft.

In one embodiment, a sliding shait 1s disposed on an outer
circumierential surface of the first rotating shaft, a sliding
groove 1s disposed on the sliding shaft, and the first sliding
part may slide around the sliding groove, so that the first
sliding part slides along the first connection part, to drive the
first body fastening part to slide along the first connection
part.

In one embodiment, the sliding groove includes an
inclined groove and a straight groove that are connected, and
a sliding point 1s disposed on a first side surface of the first
sliding part.

in a process 1 which the opening and closing angle 1s
changed from 0° to 180°, the sliding point may slide 1n the
inclined groove, so that the first sliding part slides along the
first connection part. Specifically, because the inclined
groove 1s 1nclined, when the sliding point slides in the
inclined groove, the first sliding part slides on the first
connection part along a direction parallel to the first rotating
shaft.

In a process in which the opening and closing angle 1s
changed from 180° to 360°, the sliding point may slide 1n the
straight groove, so that the first sliding part and the first
connection part are relatively stationary. When the sliding
point slides 1n the straight groove, no displacement occurs
along the direction parallel to the first rotating shaft. There-
fore, no displacement change occurs between the first slid-
ing part and the first connection part.

In one embodiment, a groove 1s disposed on a second side
surface of the first sliding part, the groove may slide along
the first connection part, and the second side surface 1s
disposed opposite to the first side surface. The groove 1is
disposed, so that the first sliding part and the first connection
part form a clamping function. This makes the sliding
smooth, and avoids that the first sliding part 1s deviated or
detached from the first connection part.

In one embodiment, an inclined body 1s disposed on a
surface of the first sliding part, and a sliding opening
matching the inclined body 1s disposed on the first body
fastenming part.

In a process 1 which the opening and closing angle 1s
changed from 0° to 180°, the sliding opening may slide
along the inclined body.

In a process 1 which the opening and closing angle 1s
changed from 180° to 360°, the sliding opening and the
inclined body are relatively stationary.

In one embodiment, the first telescopic part further
includes an elastic component and a position-limiting part.

The position-limiting part 1s disposed at an end that 1s of
the first connection part and that 1s away from the first
rotating shatft.

One end of the elastic component presses against the first
body fastening part, and the other end of the elastic com-
ponent presses against the position-limiting part.

The elastic component 1s configured to pull the first body
fasteming part back from a position away from the first
rotating shatt to a position close to the first rotating shatit.

In one embodiment, a position-limiting step 1s disposed
on a side surface of the position-limiting part, and when the
opening and closing angle 1s 0°, a part of the first body
fastening part presses against the position-limiting step.
When the first body fastening part slides away from the first
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rotating shaft, the position-limiting step may limit the first
body fastening part. When the first body fastening part
presses against the position-limiting step, the first body
fastening part stops sliding.

In one embodiment, the {first interference part 1s a
C-shaped interference part.

When the opening and closing angle 1s 0° to 180°, the first
interference part interferes with the second interference part.

In one embodiment, the first body fastening part 1s a
housing structure, and the first body fastening part 1s sleeved
outside the first connection part.

In one embodiment, the mechanism further includes a
joint part.

A part of the first rotating shafit 1s rotationally disposed 1n
the joint part, and a part of the second rotating shatt 1s
rotationally disposed 1n the joint part.

In one embodiment, the mechanism further includes a
joint part.

A part of the first rotating shafit 1s rotationally disposed 1n
the joint part, and a part of the second rotating shatt 1s
rotationally disposed 1n the joint part.

In one embodiment, a sharp convex part 1s disposed at an
end that 1s of the first sliding part and that 1s close to the joint
part.

When the opening and closing angle 1s 180°, a first
surface of the sharp convex part and a surface of the joint
part are located 1n a same plane, and a second surface of the
sharp convex part 1s fitted to the joint part.

In a process in which the opening and closing angle 1s
changed from 0° to 180°, the sharp convex part interferes
with the surface of the joint part, so that the first body
fastenming part 1s disposed away from the first rotating shait.

In one embodiment, a third 1nterference part 1s disposed
on one side of the joint part.

In a process in which the opening and closing angle 1s
changed from 0° to 180°, the first interference part interferes
with the third interference part.

In one embodiment, the first telescopic part further
includes a chain part.

The chain part 1s configured to connect the first body
fastening part, the first connection part, and the first sliding
part, and drive the first body fastening part to slide when the
first sliding part slides along the first connection part.

In one embodiment, the first body fastening part 1s an
open box structure, and the first connection part 1s slidingly
disposed 1n the first body fastening part.

In one embodiment, the joint part includes a first rotating,
hole and a second rotating hole, the part of the first rotating
shaft 1s located 1n the first rotating hole, and the part of the
second rotating shaift 1s located 1n the second rotating hole,
and a diameter of the first rotating hole 1s greater than a
diameter of the first rotating shaft, and a diameter of the
second rotating hole 1s greater than a diameter of the second
rotating shatft.

In one embodiment, a structure of the first rotating shaft
1s the same as a structure of the second rotating shait, and a
structure of the first telescopic part 1s the same as a structure
of the second telescopic part.

According to a second aspect, an embodiment of this
application provides an electronic device, including a first
body, a second body, and the opening and closing mecha-
nism described 1n the first aspect and the possible designs of
the first aspect.

The first body 1s connected to the first body fastening part.
The second body 1s connected to the second body fasten-
ing part.
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In one embodiment, the electronic device 1s a notebook
computer, the first body 1s a first display screen, and the
second body 1s a second display screen.

According to the opening and closing mechanism and the
clectronic device provided 1n this embodiment, the opening
and closing mechamsm includes: the first rotating shaft and
the second rotating shaft that are disposed in parallel, the
first telescopic part disposed on the first rotating shaft and
the second telescopic part disposed on the second rotating,
shaft, and the first rotating shait and the second rotating shaift
are rotationally connected. The first telescopic part includes
the first connection part connected to the first rotating shaft
and the first body fastening part that may slide along the first
connection part, and the first body fastening part 1s config-
ured to fasten the first body. The second telescopic part
includes the second connection part connected to the second
rotating shaft and the second body fastening part that may
slide along the second connection part, and the second body
fastening part 1s configured to fasten the second body. In a
process 1n which the opening and closing angle 1s changed
from 0° to 180°, the first body fastening part slides toward
the first rotating shaft, and the second body fastening part
slides toward the second rotating shaft. When the opening
and closing angle 1s 180°, there 1s no gap or a small gap
between the first body and the second body, the rotating
shaft 1s invisible on the display screen side, and the two
display screens are one display screen 1n a visual effect. This
improves user experience. When the opening and closing
angle 1s changed from 180° to 360°, the distance between the
first body fastening part and the first rotating shaft remains
unchanged, and the distance between the second body
fasteming part and the second rotating shaft remains
unchanged. In a process in which the first body and the
second body are flipped outward, the rotating shait 1s
accommodated 1 a body of the electronic device. When the
opening and closing angle 1s changed from 180° to 0°, the
first body fastening part slides away from the first rotating
shaft, and the second body fastening part slides away from
the second rotating shaft, to avoid interference between the
first body and the second body, avoid interference caused by
the rotating shatt to the first body and the second body, and
implement 360° opening and closing between the first body
and the second body.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic diagram of an entire mechanism of
an opening and closing mechanism according to one
embodiment;

FIG. 2 1s a schematic exploded diagram 1 of an openming
and closing mechanism according to one embodiment;

FIG. 3 1s a schematic exploded diagram 2 of an opening
and closing mechamism according to one embodiment;

FIG. 4 1s a schematic diagram of a sliding structure
according to one embodiment;

FIG. 5 1s a schematic structural diagram of a sliding shaft
according to one embodiment;

FIG. 6A, FIG. 6B and FIG. 6C are schematic sliding
diagrams of a body fastening part according to one embodi-
ment,

FIG. 7 1s a schematic diagram of an elastic structure
according to one embodiment;

FIG. 8 1s a schematic structural diagram of a body
fasteming part according to one embodiment;

FIG. 9 1s a schematic diagram of an interference structure
according to one embodiment;
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FIG. 10 1s a front view of an interference structure
according to one embodiment;

FIG. 11A 1s a three-dimensional view when an opening
and closing angle 1s 0° according to one embodiment;

FIG. 11B 1s a side view when an opening and closing
angle 1s 0° according to one embodiment;

FIG. 12A 1s a three-dimensional view when an opening
and closing angle 1s 90° according to one embodiment;

FIG. 12B 1s a side view when an opening and closing
angle 1s 90° according to one embodiment;

FIG. 13A 1s a three-dimensional view when an opening
and closing angle 1s 180° according to one embodiment;

FIG. 13B 1s a side view when an opening and closing
angle 1s 180° according to one embodiment;

FIG. 14A 1s a three-dimensional view when an opening,
and closing angle 1s 270° according to one embodiment;

FIG. 14B 1s a side view when an opening and closing
angle 1s 270° according to one embodiment;

FIG. 15A 1s a three-dimensional view when an opening,
and closing angle 1s 360° according to one embodiment;

FIG. 15B 1s a side view when an opening and closing
angle 1s 360° according to one embodiment;

FIG. 16 1s a schematic diagram of an entire mechanmism of
an opening and closing mechanism according to one
embodiment;

FIG. 17 1s a schematic exploded diagram of an opening
and closing mechamism according to one embodiment;

FIG. 18 1s a sectional view of a first sliding part according,
to one embodiment;

FIG. 19 1s a schematic diagram of an interference struc-
ture according to one embodiment;

FIG. 20 1s a sectional view of an interference part accord-
ing to one embodiment;

FIG. 21A 1s a three-dimensional view when an opening,
and closing angle 1s 0° according to one embodiment;

FIG. 21B 1s a side view when an opening and closing
angle 1s 0° according to one embodiment;

FIG. 22A 1s a three-dimensional view when an opening
and closing angle 1s 90° according to one embodiment;

FIG. 22B 1s a side view when an opening and closing
angle 1s 90° according to one embodiment;

FIG. 23A 1s a three-dimensional view when an opening,
and closing angle 1s 180° according to one embodiment;

FIG. 23B 1s a side view when an opening and closing
angle 1s 180° according to one embodiment;

FIG. 24A 1s a three-dimensional view when an opening
and closing angle 1s 270° according to one embodiment;

FIG. 24B 1s a side view when an opening and closing
angle 1s 270° according to one embodiment;

FIG. 25A 1s a three-dimensional view when an opening,
and closing angle 1s 360° according to one embodiment;

FIG. 25B 1s a side view when an opening and closing
angle 1s 360° according to one embodiment;

FIG. 26 A 1s a schematic structural diagram of a notebook
computer when an opening and closing angle 1s 0° according
to one embodiment;

FIG. 26B 1s a partial enlarged diagram of FIG. 26A
according to one embodiment;

FIG. 27 A 15 a schematic structural diagram of a notebook
computer when an openming and closing angle 1s 180° accord-
ing to one embodiment;

FIG. 27B 1s a partial enlarged diagram of FIG. 27A
according to one embodiment;

FIG. 28A 15 a schematic structural diagram of a notebook
computer when an opening and closing angle 1s 360° accord-
ing to one embodiment;
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FIG. 28B 1s a partial enlarged diagram of FIG. 28A
according to one embodiment;

FIG. 29 A 15 a schematic structural diagram of a notebook
computer when an opening and closing angle 1s 0° according
to one embodiment:

FIG. 29B 1s a partial enlarged diagram of FIG. 29A
according to one embodiment;

FIG. 30A 1s a schematic structural diagram of a notebook
computer when an opeming and closing angle 1s 180° accord-
ing to one embodiment;

FIG. 30B 1s a partial enlarged diagram of FIG. 30A
according to one embodiment;

FIG. 31A 1s a schematic structural diagram of a notebook
computer when an opeming and closing angle 1s 360° accord-

ing to one embodiment; and
FIG. 31B 1s a partial enlarged diagram of FIG. 31A
according to one embodiment.

DESCRIPTION OF EMBODIMENTS

In view of a prior art problem that two display screens of
a notebook computer cannot meet 360° opening and closing
and there 1s a large gap between the two display screens that
are disposed side by side, embodiments of this application
provides an opening and closing mechanism. The opening
and closing mechanism may fasten two bodies of an elec-
tronic device. In this way, the two bodies of the electronic
device can be opened and closed at 360°, and when an
opening and closing angle between the two bodies 1s 180°,
it 1s ensured that there 1s no gap between the two bodies or
the gap 1s small enough.

The opening and closing mechamsm includes a first
rotating shait and a second rotating shait that are disposed in
parallel, a first telescopic part disposed on the first rotating,
shaft, and a second telescopic part disposed on the second
rotating shait. The first rotating shaft and the second rotating,
shaft are rotationally connected. For example, the first
rotating shaft and the second rotating shaft may be rotation-
ally connected by using a chain, a hinge, a rope, a sleeve, or
the like. Any implementation 1n which the first rotating shaft
and the second rotating shait can be rotationally connected
may be applied to the embodiments of this application.

The first telescopic part includes a first connection part
connected to the first rotating shaft and a first body fastening
part that may slide along the first connection part, and the
first body fastening part 1s configured to fasten a first body
of the electronic device. The first body fastening part may
tasten the first body in a manner such as adhesive bonding,
tastenming, or threaded connection. A specific fastening man-
ner 1s not specially limited in this embodiment.

The second telescopic part includes a second connection
part connected to the second rotating shait and a second
body fastening part that may slide along the second con-
nection part, and the second body fastening part 1s config-
ured to fasten a second body of the electronic device. The
second body fastening part may fasten the second body 1n a
manner such as adhesive bonding, fastening, or threaded
connection. A specific fastening manner 1s not specially
limited 1n this embodiment.

In this embodiment, the electronic device may be any
device having a flipping function, for example, a notebook
computer, a flip phone, or a navigator. As long as the
clectronic device has the first body and the second body that
can be flipped, the electronic device falls within the protec-
tion scope ol the embodiments of this application. The
tlipping 1n this embodiment means that the first body and the
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second body may be closed at 0°, or may be opened at
various angles, for example, 90°, 180°, 270°, and 360°.

A person skilled 1n the art may understand that an angle
between the first body and the second body may be equal to
an angle between the first body fastening part and the second
body fastening part, or may be equal to a diflerence between
360° and an angle between the first body fastening part and
the second body fastening part. For example, the first body
fastening part and the second body fastening part are used as
a reference. When the angle between the first body fastening
part and the second body fastening part 1s 0°, the first body
and the second body may be disposed face to face, and the
angle between the first body and the second body 1s 0°.
Alternatively, the first body and the second body may be
disposed back to back, and the angle between the first body
and the second body 1s 360°.

In this embodiment, an example 1n which the electronic
device 1s a notebook computer, the first body 1s a first display
screen, and the second body 1s a second display screen 1s
used for description. An example 1n which an angle between
the first display screen and the second display screen 1s equal
to the angle between the first body fasteming part and the
second body fastening part 1s used for description.

In one embodiment, when an opening and closing angle
between the first body fastening part and the second body
fastening part 1s 0°, there 1s a gap between the first body
fastening part and the first rotating shait, and there 1s a gap
between the second body fastening part and the second
rotating shaft. In a process in which the opening and closing
angle 1s changed from 0° to 180°, the first body fastening
part slides toward the first rotating shaft, the second body
fastenming part slides toward the second rotating shaft. When
the opening and closing angle 1s 180° and the first display
screen and the second display screen are disposed side by
s1de, there 1s no gap between the first body fastening part and
the first rotating shaft, and there 1s no gap between the
second body fastenming part and the second rotating shait. In
this way, there 1s no gap or a small gap between the first
display screen and the second display screen, and the
rotating shaft 1s invisible on a display screen side.

In a process 1n which the opening and closing angle 1s
changed from 180° to 360°, a distance between the first body
fastening part and the first rotating shait remains unchanged,
and a distance between the second body fastening part and
the second rotating shait remains unchanged. In a process in
which the first display screen and the second display screen
flip outward, the rotating shaft 1s accommodated in a body
of the notebook computer. A person skilled 1n the art may
understand that, 1n a process in which the opening and
closing angle 1s changed from 180° to 0°, the display screen
1s closed mnward, the first body fastening part slides away
from the first rotating shaft, and the second body fastening
part slides away from the second rotating shaft, to avoid
interference between the first display screen and the second
display screen when the opening and closing angle 1s 0°,
avold 1nterference caused by the rotating shaft to the first
display screen and the second display screen, and implement
360° opening and closing between the first display screen
and the second display screen.

The first body fastening part may slide along the first
connection part by itself, or may be dniven by another
component to slide along the first connection part. Similarly,
the second body fastening part may slide along the second
connection part by itself, or may be drniven by another
component to slide along the second connection part. A
specific sliding manner 1s not particularly limited in this
embodiment.
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In one embodiment, the first telescopic part further
includes a first sliding part that 1s slidingly connected to the
first connection part, and the first sliding part may slide
along the first connection part, to drive the first body
fastening part to slide along the first connection part.

The second telescopic part further includes a second
sliding part that 1s slidingly connected to the second con-
nection part, and the second sliding part may slide along the
second connection part, to drive the second body fastening
part to slide along the second connection part.

In one embodiment, the first body fastening part may slide
by using the first sliding part. The first sliding part may be
slidingly connected to the first connection part, and the first
sliding part may slide horizontally, vertically, obliquely, or
the like along the first connection part. A shdmg direction of
the first sliding part 1s not specially limited 1n this embodi-
ment, provided that the first sliding part can drive the first
body fastening part to slide along the first connection part,
to implement that the first body fastening part 1s away from
or close to the first rotating shaft.

Similarly, the second body fastening part may slide by
using the second sliding part. The second sliding part may be
slidingly connected to the second connection part, and the
second shiding part may slide horizontally, vertically,
obliquely, or the like along the second connection part. A
sliding direction of the second sliding part 1s not specially
limited 1n this embodiment, provided that the second sliding
part can drive the second body fastening part to slide along
the second connection part, to implement that the second
body fastening part 1s away from or close to the second
rotating shaft.

In one embodiment, the first connection part provided in
this embodiment includes a first interference part sleeved on
the first rotating shaft and a first supporting part connected
to the first interference part, and the first body fastening part
may slide along the first supporting part.

The second connection part includes a second interference
part sleeved on the second rotating shaft and a second
supporting part connected to the second interference part,
and the first body fastening part may slide along the second
supporting part.

In a process in which the opening and closing angle 1s
changed from 0° to 180°, the first interference part and the
second interference part are 1n an interference state, so that
the first rotating shaft and the second rotating shait generate
a torsion force, and 1f there 1s no external force, the first
display screen and the second display screen may keep
stable at any angle from 0° to 180°. This avoids relative
rotation of the first rotating shaft and the second rotating
shaft.

The opeming and closing mechanism provided in this
embodiment includes: the first rotating shaft and the second
rotating shaft that are disposed 1n parallel, the first telescopic
part disposed on the first rotating shaft and the second
telescopic part disposed on the second rotating shaft, and the
first rotating shaft and the second rotating shait are rotation-
ally connected. The first telescopic part includes the first
connection part connected to the first rotating shait and the
first body fastening part that may slide along the first
connection part, and the first body fastening part 1s config-
ured to fasten the first display screen. The second telescopic
part includes the second connection part connected to the
second rotating shaft and the second body fastening part that
may slide along the second connection part, and the second
body fastening part 1s configured to fasten the second
display screen. In a process in which the opening and closing
angle 1s changed from 0° to 180°, the first body fastening
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part slides toward the first rotating shaft, and the second
body fasteming part slides toward the second rotating shaft.
When the opening and closing angle 1s 180°, there 1s no gap
or a small gap between the first display screen and the
second display screen, the rotating shait 1s invisible on the
display screen side, and the two display screens are one
display screen 1n a visual effect. This improves user expe-
rience. When the opening and closing angle 1s changed from
180° to 360°, the distance between the first body fastening
part and the first rotating shaft remains unchanged, and the
distance between the second body fastening part and the
second rotating shaft remains unchanged. In a process in
which the first display screen and the second display screen
are thipped outward, the rotating shaft 1s accommodated 1n a
body of the electronic device. When the opening and closing
angle 1s changed from 180° to 0°, the first body fastening
part slides away from the first rotating shaft, and the second
body fastening part slides away from the second rotating
shaft, to avoid interference between the first display screen
and the second display screen, avoid interference caused by
the rotating shaft to the first display screen and the second
display screen, and implement 360° opening and closing
between the first display screen and the second display
screen.

A person skilled 1n the art may understand that the
opening and closing mechanism may be implemented by
using a plurality of structures. For ease of description, two
specific examples are given 1n this embodiment for detailed
description. Other structures that may be implemented by
using the principles of this embodiment all fall within the

protection scope ol this application. Details are not
described herein again 1n this embodiment.

Embodiment 1

FIG. 1 1s a schematic diagram of an entire mechanism of
an opening and closing mechanism according to one
embodiment. FIG. 2 1s a schematic exploded diagram 1 of an
opening and closing mechanism according to one embodi-
ment, and FIG. 3 1s a schematic exploded diagram 2 of an
opening and closing mechanism according to one embodi-
ment.

In this embodiment, a specific schematic diagram of the
opening and closing structure i1s described by using an
example 1 which an opening and closing angle 1s 180°. As
shown 1n FIG. 1, the opening and closing mechanism
includes a first rotating shait 11 and a second rotating shatt
12 that are disposed in parallel, a first telescopic part 13
disposed on the first rotating shaft 11, and a second tele-
scopic part 14 disposed on the second rotating shaft 12. The
first rotating shaft 11 and the second rotating shait 12 are
rotationally connected.

As shown 1n FIG. 2, the first telescopic part 13 includes
a first connection part 131 connected to the first rotating
shaft 11 and a first body fastening part 132 that may slide
along the first connection part 131, and the first body
fastening part 132 1s configured to fasten a first display
screen.

The second telescopic part 14 1includes a second connec-
tion part 141 connected to the second rotating shaft 12 and
a second body fastening part 142 that may slide along the
second connection part 141, and the second body fastening
part 142 1s configured to fasten a second display screen.

In one embodiment, the first body fasteming part 132 1s a
housing structure, the first body fastening part 132 1s sleeved
outside the first connection part 131, the first body fastening
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part 142 1s a housing structure, and the first body fastening
part 142 1s sleeved outside the second connection part 141.

In a process 1 which the opening and closing angle 1s
changed from 0° to 180°, the first body fastening part 132
slides toward the first rotating shaft 11, and the second body
tastenming part 142 slides toward the second rotating shait 12.
In a process 1n which the opening and closing angle 1is
changed from 180° to 360°, a distance between the first body
fasteming part 132 and the first rotating shait 11 remains
unchanged, a distance between the second body fastening
part 142 and the second rotating shait 12 remains
unchanged, and the opening and closing angle 1s an angle
between the first body fastening part 132 and the second
body fastening part 142.

As shown 1n FIG. 3, the first telescopic part 13 further
includes a first sliding part 133 that 1s slidingly connected to
the first connection part 131, the first sliding part 133 may
slide along the first connection part 131, to drnive the first
body fastening part 132 to slide along the first connection
part 131.

A structure of the second telescopic part 14 1s the same as
a structure of the first telescopic part 13. Details are not
described herein again 1n this embodiment.

In this embodiment, a structure of the first rotating shaft
1s the same as a structure of the second rotating shaft, and the
structure of the first telescopic part 1s the same as the
structure of the second telescopic part. Therefore, this
embodiment 1s described by using the first rotating shatt and
the first telescopic part as an example, and structures of the
second rotating shaft and the second telescopic part are not
described in detail again.

With reference to FIG. 3 to FIG. 8, the following
describes 1n detail a structure corresponding to sliding of the
first sliding part along the first connection part 131 1n
Embodiment 1. FIG. 4 1s a schematic diagram of a sliding
structure according to one embodiment. FIG. 5 1s a sche-
matic structural diagram of a sliding shaft according to one
embodiment. FIG. 6A, FIG. 6B and FIG. 6C are schematic
sliding diagrams of a body fastening part according to one
embodiment. FIG. 7 1s a schematic diagram of an elastic
structure according to one embodiment. FIG. 8 1s a sche-
matic structural diagram of a body fastening part according
to one embodiment.

As shown 1n FIG. 3 to FIG. S5, a sliding shaft 111 1s
disposed on an outer circumierential surface of the first
rotating shaft 11, a sliding groove 1111 1s disposed on the
sliding shaft 111, and the first sliding part 133 may shide
around the sliding groove 1111, so that the first sliding part
133 slides along the first connection part 131, to drive the
first body fastening part 132 to slide along the first connec-
tion part 131.

In one embodiment, as shown in FIG. 4 and FIG. 5, the
sliding groove 1111 includes an inclined groove 1111 A and
a straight groove 1111B that are connected, and a sliding
point 1331 1s disposed on a first side surface of the first
sliding part 133.

The shding point 1331 1s disposed on the first side
surface, the first side surface may be an arc-shaped surface
matching the first rotating shaft 11, and the sliding point
1331 protrudes from the first side surface. In this way, when
the first side surface 1s fitted to the outer circumferential
surface of the first rotating shaft 11, the sliding point 1331
may be located 1n the sliding groove 1111. The sliding point
1331 may be a protrusion of various shapes, for example,
may be a spherical protrusion, a hemispherical protrusion, or
a spherical cap protrusion. A shape of the sliding point 1331
1s not particularly limited 1n this embodiment.
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In a process 1n which the opening and closing angle 1s
changed from 0° to 180°, the sliding point 1331 may slide
in the inclined groove 1111A, so that the first sliding part 133
slides along the first connection part 131. Specifically,
because the inclined groove 1111A 1s inclined, when the

sliding point 1331 slides 1n the inclined groove 1111A, the

first sliding part 133 slides on the first connection part 131
along a direction parallel to the first rotating shaft 11.

In a process in which the opening and closing angle 1s
changed from 180° to 360°, the sliding point 1331 may slide
in the straight groove 1111B, so that the first sliding part 133
and the first connection part 131 are relatively stationary.
Specifically, when the sliding pomnt 1331 slides in the
straight groove 1111B, no displacement occurs along the
direction parallel to the first rotating shaft 11. Therefore, no
displacement change occurs between the first sliding part
133 and the first connection part 131.

In one embodiment, a groove 1332 1s disposed on a
second side surface of the first sliding part 133. The second
side surface 1s disposed opposite to the first side surface. A
part of the first connection part 131 is located 1n the groove
1332, the groove 1332 may be clamped outside the first
connection part 131, and the groove 1332 may slide along
the first connection part 131. The groove 1332 1s disposed,
so that the first sliding part 133 and the first connection part
131 form a clamping function. This makes the sliding
smooth, and avoids that the first sliding part 1s deviated or
detached from the first connection part.

As shown 1n FIG. 3, FIG. 6A, FIG. 6B and FIG. 6C, an
inclined body 1333 1s disposed on a surface of the first
sliding part 133, and a sliding opening 1321 matching the
inclined body 1333 1s disposed on the first body fastening
part 132. In a process 1n which the opening and closing angle
1s changed from 0° to 180°, the sliding opening 1321 may
slide along the inclined body 1333. In a process in which the
opening and closing angle 1s changed from 180° to 360°, the
sliding opening 1321 and the inclined body 1333 are rela-
tively stationary.

Specifically, when the opening and closing angle 1s 180°,
a relative position between the first sliding part 133 and the
first body fastening part 132 may be shown in FIG. 6A. In
a process 1n which the opening and closing angle 1s changed
from 180° to 360°, the sliding opening 1321 and the inclined
body 1333 are relatively stationary, in other words, they
keep 1n a state shown in FIG. 6A. In a process in which the
opening and closing angle 1s changed from 180° to 0°, the
sliding pomnt 1331 slides in the inclined groove 1111A.
Because the first sliding part 133 moves along the direction
parallel to the first rotating shait 11, and the first body
fastenming part 132 does not move along the direction parallel
to the first rotating shaft 11 because of a fastening function
of the first connection part 131, in a process of moving the
first sliding part 133, under a sliding squeezing eflect of the
first sliding part 133, the sliding opening 1321 may slide
along the inclined body 1333, to drive the first body fasten-
ing part 132 to slide away from the first rotating shaft 11, and
a sliding direction 1s perpendicular to the first rotating shaft
11. A sliding process of the first body fastening part 132 1s
successively shown in FIG. 6A, FIG. 6B, and FIG. 6C.

In this embodiment, in a process 1n which the opening and
closing angle 1s changed from 180° to 0°, the first body
fastening part 132 slides away from the first rotating shaft
11. In a process 1n which the opening and closing angle 1s
changed from 0° to 180°, the first body fasteming part 132
slides toward the first rotating shaft 11 and 1s reset. In this
embodiment, the first body fasteming part 132 may be reset
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by using an elastic component. The following provides
detailed description with reference to FIG. 2, FIG. 3, FIG. 7,

and FIG. 8.

Specifically, as shown 1n FI1G. 2, FIG. 3, FIG. 7, and FIG.
8, the first telescopic part 13 further includes an elastic
component 134 and a position-limiting part 135. The posi-
tion-limiting part 135 1s disposed at one end that is of the
first connection part 131 and that 1s away from the {first
rotating shait 11. The position-limiting part 135 may be
integrated with the first connection part 131 as a whole, or
may be fastened to the first connection part 131 by bonding,
welding, clamping, threaded connection, or the like. In other
words, positions of the position-limiting part 135 and the
first connection part 131 do not change. The elastic com-
ponent 134 may be a spring, elastic silicone, an elastic
structure, or the like. A specific implementation structure of
the elastic component 134 1s not particularly limited 1n this
embodiment.

An accommodation part 1313 1s disposed on the first
connection part 131, the elastic component may be disposed
in the accommodation part 1313, one end of the elastic
component 134 presses against the first body fastening part
132, and the other end of the elastic component 134 presses
against the position-limiting part 135. A person skilled 1n the
art may understand that the elastic component 134 may also
be connected to the first body fastening part 132 and the
position-limiting part 135. An implementation of disposing,
the elastic component 134 between the first body fastening
part 132 and the position-limiting part 135 1s not specially
limited 1n this embodiment, provided that the elastic com-
ponent 134 can be fastened between the first body fastening
part 132 and the position-limiting part 135 and can be
extended and contracted.

As shown in FIG. 7, a first circular groove 1352 1s
disposed on the position-limiting part 135, and one end of
the elastic component 134 may be disposed i1n the first
circular groove 1352. As shown 1n FIG. 8, a second circular
groove 1322 1s disposed on the first body fastening part 132,
and the other end of the elastic component 134 may be
disposed 1n the second circular groove 1322. The elastic
component 134 may be fastened by disposing the first
circular groove 1352 and the second circular groove 1322,
to prevent the elastic component 134 from being detached in
an extension and contraction process.

In a process 1 which the opening and closing angle 1s
changed from 180° to 0°, the first body fastening part 132
slides away from the {first rotating shaft 11. Because a
position of the position-limiting part 135 remains
unchanged, the elastic component 134 1s squeezed, and a
length of the elastic component 134 1s shortened. In a
process 1n which the opening and closing angle 1s changed
from 0° to 180°, the squeezed elastic component 134 per-
forms a reset operation, to pull the first body fastening part
132 back from a position away from the first rotating shaft
11 to a position close to the first rotating shaft 11.

In one embodiment, as shown i FIG. 7, a position-
limiting step 1351 1s disposed on a side surface of the
position-limiting part 135. When the opening and closing
angle 1s 0°, a part of the first body fastening part 132 presses
against the position-limiting step 1351. Specifically, when
the first body fastening part 132 slides away from the first
rotating shait 11, the position-limiting step 1351 may limit
the first body fastening part 132. When the first body
tastenming part 132 presses against the position-limiting step
1351, the first body fasteming part 132 stops sliding.

The following describes 1n detail, with reference to FIG.
3, FIG. 9, and FIG. 10, a structure 1n which the opening and
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closing mechanism generates a torsion force according to
Embodiment 1 of this application. FIG. 9 1s a schematic
diagram of an interference structure according to Embodi-
ment 1 of this application. FIG. 10 1s a front view of an
interference structure according to Embodiment 1 of this
application.

As shown 1n FIG. 9 and FIG. 10, the first connection part
131 includes a first interference part 1311 sleeved on the first
rotating shaft 11 and a first supporting part 1312 connected
to the first interterence part 1311, and the first body fastening
part 132 may slide along the first supporting part 1312. The
second connection part 141 includes a second interference
part 1411 sleeved on the second rotating shait 12 and a
second supporting part 1412 connected to the second inter-
terence part 1411, and the first body fastening part 132 may
slide along the second supporting part 1412. In a process 1n
which the opeming and closing angle 1s changed from 0° to
180°, the first interference part 1311 and the second inter-
ference part 1411 are in an interference state.

In one embodiment, an interference eflect between the
first interference part 1311 and the second interference part
1411 causes a torsion force eflect between the first rotating
shaft and the second rotating shaft. In a possible implemen-
tation, as shown 1n FIG. 9, the first interference part 1311 1s
a C-shaped interference part. The C-shaped interference part
has an opening. When two 1nterference parts interfere with
cach other, problems such as deformation and breakage
caused by excessive squeeze of the interference part are
avoilded because of the existence of the opening.

When the opening and closing angle 1s 180°, structures of
the first interference part 1311 and the second interference
part 1411 are shown in FIG. 10. An upper part of the first
interference part 1311 and an upper part of the second
interference part 1411 have protruding parts. In a process 1n
which the opening and closing angle 1s changed from 180°
to 360°, the first interference part 1311 and the second
interference part 1411 are fitted. In a process 1n which the
opening angle 1s changed from 180° to 0°, the first interfer-
ence part 1311 interferes with the second interference part
1411, so that the first rotating shait and the second rotating,
shaft generate the torsion force. When there 1s no other
external force, the opening and closing angle between the
first display screen and the second display screen may
remain unchanged.

As shown 1 FIG. 3, the opening and closing mechanism
further 1includes a joint part 15, a part of the first rotating
shaft 11 1s rotationally disposed 1n the joint part 15, and a
part of the second rotating shait 12 1s rotationally disposed
in the joint part 15.

In one embodiment, the joint part 15 includes a first
rotating hole 151 and a second rotating hole 152. The part of
the first rotating shait 11 1s located 1n the first rotating hole
151, and the part of the second rotating shaft 12 1s located
in the second rotating hole 152. A diameter of the first
rotating hole 151 1s greater than a diameter of the first
rotating shaft 11, and a diameter of the second rotating hole
152 1s greater than a diameter of the second rotating shait 12.

A person skilled 1n the art may understand that because
the first interference part 1311 and the second interference
part 1411 exist, a distance between an axis of the first
rotating shaft 11 and an axis of the second rotating shaft 12
changes. When the opening and closing angle 1s 180°, the
distance between two axes 1s a first distance, and when the
opening and closing angle 1s 0°, the distance between the
two axes 1s a second distance. Because no interference exists
when the opening and closing angle 1s 180°, and the inter-
ference exists when the opeming and closing angle 1s 0°, the
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first distance 1s less than the second distance. The diameter
of the first rotating hole 151 1s greater than the diameter of
the first rotating shaft 11, and the diameter of the second
rotating hole 152 1s greater than the diameter of the second
rotating shaft 12, which provides distance space for the
foregoing distance change, and ensures generation of an
interference process.

The following describes 1n detail, with reference to FIG.
11 to FIG. 15, forms of the opening and closing mechanism
provided in Embodiment 1 of this application from diflerent
angles.

FIG. 11A 1s a three-dimensional view when an opening,
and closing angle 1s 0° according to one embodiment. FIG.
11B 1s a side view when an opening and closing angle 1s 0°
according to one embodiment. As shown 1n FIG. 11A, the
first body fastening part 132 1s disposed away from the first
rotating shaft 11, and the second body fastening part 142 1s
disposed away from the second rotating shaft 12. Because of
interference between the first interference part and the
second interference part, the distance between the axis of the
first rotating shait 11 and the axis of the second rotating shaft
12 1s the longest.

FIG. 12A 1s a three-dimensional view when an opening
and closing angle 1s 90° according to one embodiment. FIG.
12B 1s a side view when an opening and closing angle 1s 90°
according to one embodiment. As shown in FIG. 12A, the
first body fastening part 132 1s disposed near the first
rotating shait 11, and the second body fastening part 142 1s
disposed away from the second rotating shatt 12. As shown
in FIG. 12B, the distance between the axis of the first
rotating shatt 11 and the axis of the second rotating shaft 12
1s smaller than that m FIG. 11B.

FIG. 13A 1s a three-dimensional view when an opening
and closing angle 1s 180° according to one embodiment.
FIG. 13B 1s a side view when an opening and closing angle
1s 180° according to one embodiment. As shown in FIG.
13 A, the first body fasteming part 132 1s disposed near the
first rotating shatt 11, and the second body fastening part 142
1s disposed near the second rotating shatt 12. As shown 1n
FIG. 13B, no interference 1s generated between the first
interference part and the second interierence part, the dis-
tance between the axis of the first rotating shaft 11 and the
axis of the second rotating shaft 12 1s smaller than that 1n
FIG. 12B, and the distance between the axis of the first
rotating shatt 11 and the axis of the second rotating shaft 12
1s the smallest.

FIG. 14A 1s a three-dimensional view when an opening
and closing angle 1s 270° according to one embodiment.
FIG. 14B 1s a side view when an opening and closing angle
1s 270° according to Embodiment 1 of this application. FIG.
15A 1s a three-dimensional view when an openming and
closing angle 1s 360° according to one embodiment. FIG.
15B 1s a side view when an opeming and closing angle 1s
360° according to one embodiment. When the opening and
closing angle 1s changed from 180° to 360°, with rotation of
the first rotating shaft 11 and the second rotating shaft 12,
positions of the first body fastening part 132 and the second
body fastening part 142 remain unchanged, and the distance
between the axis of the first rotating shaft 11 and the axis of
the second rotating shaft 12 remains unchanged.

In conclusion, according to the opening and closing
mechanism provided in Embodiment 1, the sliding structure
1s implemented by using components such as the first sliding
part and the elastic component, so that the opening and
closing mechanism can implement 360° opening and closing
in a telescopic manner. When the opening and closing angle
of the opening and closing mechanism 1s 180°, it can be

5

10

15

20

25

30

35

40

45

50

55

60

65

16

ensured that there 1s no gap or a small gap between two
screens. Through the iterference between the first interfer-
ence part and the second interference part, a rotating shatt
torsion force required by the opening and closing mecha-
nism may be provided.

Embodiment 2

FIG. 16 1s a schematic diagram of an entire mechamism of
an opening and closing mechanism according to one
embodiment. FIG. 17 1s a schematic exploded diagram of an
opening and closing mechanism according to one embodi-
ment.

In this embodiment, a specific schematic diagram of the
opening and closing structure i1s described by using an
example 1n which an opening and closing angle 1s 180°. As
shown 1 FIG. 16, the opening and closing mechanism
includes a first rotating shaft 21 and a second rotating shaft
22 that are disposed in parallel, a first telescopic part 23
disposed on the first rotating shaft 21, and a second tele-
scopic part 24 disposed on the second rotating shaft 22. The
first rotating shaft 21 and the second rotating shait 22 are
rotationally connected.

As shown 1n FIG. 17, the first telescopic part 23 includes
a first connection part 231 connected to the {first rotating
shaft 21 and a first body fasteming part 232 that may shide
along the first connection part 231, and the first body
fastening part 232 1s configured to fasten a first display
screen.

The second telescopic part 24 includes a second connec-
tion part 241 connected to the second rotating shait 22 and
a second body fastening part 242 that may slide along the
second connection part 241, and the second body fastening
part 242 1s configured to fasten a second display screen.

In a process in which the opening and closing angle 1s
changed from 0° to 180°, the first body fasteming part 232
slides toward the first rotating shatt 21, and the second body
fastening part 242 slides toward the second rotating shaft 22.

In a process in which the opening and closing angle 1s
changed from 180° to 360°, a distance between the first body
fastening part 232 and the first rotating shaft 21 remains
unchanged, and a distance between the second body fasten-
ing part 242 and the second rotating shait 22 remains
unchanged. The opening and closing angle i1s an angle
between the first body fastening part 132 and the second
body fastening part 142.

In one embodiment, the first body fastening part 232 1s an
open box structure, and the first connection part 231 1is
slidingly disposed 1n the first body fastening part 232.

As shown 1 FIG. 17, the first telescopic part 23 further
includes a first sliding part 233 that 1s slidingly connected to
the first connection part 231, and the first sliding part 233
may slide along the first connection part 231, to drive the
first body fastening part 232 to slide along the first connec-
tion part 231. The second telescopic part 24 further includes
a second sliding part 243 that 1s slidingly connected to the
second connection part 241, and the second sliding part 243
may slide along the second connection part 241, to drive the
second body fastening part 242 to slide along the second
connection part 241.

In this embodiment, a structure of the first rotating shaift
1s the same as a structure of the second rotating shaift, and the
structure of the first telescopic part 1s the same as the
structure of the second telescopic part. Therefore, this
embodiment 1s described by using the first rotating shaft and
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the first telescopic part as an example, and structures of the
second rotating shaft and the second telescopic part are not
described 1n detail again.

With reference to FIG. 17 and FIG. 18, the following
describes 1n detail a structure corresponding to sliding of the
first sliding part along the first connection part in Embodi-
ment 2. FIG. 18 1s a sectional view of a first sliding part
according to one embodiment.

As shown 1n FIG. 17 and FIG. 18, the opening and closing,
mechanism further includes a joint part 25, a part of the first
rotating shatt 21 1s rotationally disposed 1n the joint part 25,
and a part of the second rotating shaft 22 1s rotationally
disposed 1n the joint part 25.

In one embodiment, the joint part 25 includes a first
rotating hole 251 and a second rotating hole 252. The part of
the first rotating shaft 21 1s located 1n the first rotating hole
251, and the part of the second rotating shait 22 1s located
in the second rotating hole 252. A diameter of the first
rotating hole 251 1s greater than a diameter of the first
rotating shaft 21, and a diameter of the second rotating hole
252 15 greater than a diameter of the second rotating shait 22.

In one embodiment, a sharp convex part 2331 1s disposed
at an end that 1s of the first sliding part 233 and that 1s close
to the joint part 25.

As shown 1n FIG. 18, when the opening and closing angle
1s 180°, a first surface of the sharp convex part 2331 and a
surface of the joint part 25 are located in a same plane, and
a second surface of the sharp convex part 2331 1s fitted to the
joint part 25.

In a process 1 which the opening and closing angle 1s
changed from 0° to 180°, because the sharp convex part
2331 1s a part protruding from the first sliding part 233, the
sharp convex part 2331 interferes with the surface of the
joint part 25, so that the first body fastening part 232 1s
disposed away from the first rotating shaft 21.

Specifically, the first telescopic part 23 further includes a
chain part 234, and the chain part 234 1s configured to
connect the first body fastening part 232, the first connection
part 231, and the first sliding part 233, and drives the first
body fastening part 232 to slide when the first sliding part
233 slides along the first connection part 231.

As shown 1n FIG. 17, a hole 1s disposed on the chain part
234, and protrusions that can be fastened on the hole are
disposed on the first connection part 231, the first sliding
part 233, and the first body fastening part 232. Three holes
are disposed on the chain part 234, a protrusion on the {first
sliding part 233 1s disposed 1n a middle hole, a protrusion on
the first connection part 231 1s disposed 1n an mner side hole,
and a protrusion on the first body fastening part 232 is
disposed 1n an outer side hole.

The first sliding part 233 may slide relative to the first
connection part 231, and the first body fastening part 232
may slide relative to the first sliding part 233. There are a
plurality of manners of sliding the three relative to each
other. As shown 1n FIG. 17, this embodiment provides a
possible implementation. A first groove 1s disposed on the
first connection part 231, and a sliding cavity accommodat-
ing the first sliding part 233 1s disposed on the second sliding
part 233. A first convex part matching the first groove 1s
disposed in the sliding cavity, and the first convex part may
slide 1n the first groove. A second convex part 1s disposed on
an outer side of the first sliding part 233, a second groove
matching the second convex part 1s disposed on the first
body fastening part 232, and the second groove may slide
along the second convex part.

In a process 1 which the opening and closing angle 1s
changed from 180° to 0° the sharp convex part 2331

10

15

20

25

30

35

40

45

50

55

60

65

18

interferes with the surface of the joint part 25, and the first
sliding part 233 slides outward relative to the first connec-
tion part 231. In a process 1n which the first sliding part 233
slides outward, because of a function of the chain part 234,
the first body fastening part 232 slides outward.

On the contrary, when the opening and closing angle 1s
changed from 0° to 180° the interference also occurs
between the sharp convex part 2331 and the surface of the
joint part 25, but the first sliding part 233 slides inward
relative to the first connection part 231. In a process in which
the first sliding part 233 slides inward, because of a function
of the chain part 234, the first body fastening part 232 slides
inward.

When the opening and closing angle 1s changed from 180°
to 360°, because the second surface of the convex part 2331
1s fitted to the joint part 25, the second sliding part 233 does
not slide relative to the first connection part 231. In this
embodiment, 360° opening and closing of the opening and
closing mechanism 1s implemented by disposing the sharp
convex part.

The following describes 1n detail, with reference to FIG.
17, FIG. 19, and FIG. 20, a structure in which the opening
and closing mechanism generates a torsion force according
to one embodiment. FIG. 19 1s a schematic diagram of an
interference structure according to one embodiment. FIG. 20
1s a sectional view of an interference part according to one
embodiment.

As shown 1n FIG. 17, FIG. 19, and FIG. 20, the first
connection part 231 includes a first interference part 2311
sleeved on the first rotating shaft 21 and a first supporting
part 2312 connected to the first interference part 2311, and
the first body fastening part 232 may slide along the first
supporting part 2312. The second connection part 241
includes a second interference part 2411 sleeved on the
second rotating shaft 22 and a second supporting part 2412
connected to the second interference part 2411, and the
second body fastening part 242 may slide along the second
supporting part 2412. In a process 1n which the opening and
closing angle 1s changed from 0° to 180°, the first interfer-
ence part 2311 and the second interference part 2411 are 1n
an interference state.

Specifically, a third interterence part 233 1s disposed on
one side of the joint part 25. When the opening and closing
angle 1s 180°, a structure of the third interference part 253
and the first interference part 2311 1s shown 1n FIG. 20. In
a process 1n which the opening and closing angle 1s changed
from 180° to 360°, the third interference part 253 1s {itted to
the first interference part 2311. In a process in which the
opening and closing angle 1s changed from 0° to 180°, the
first interference part 2311 interferes with the third interfer-
ence part 253, to generate a torsion force, and maintain the
opening and closing angle between the first display screen
and the second display screen.

A person skilled 1n the art may understand that because
the first interference part 1311 and the third interference part
233 exist, a distance between an axis of the first rotating
shaft 21 and an axis of the second rotating shaft 22 changes.
When the opening and closing angle 1s 180°, the distance
between two axes 1s a first distance, and when the opening
and closing angle 1s 0°, the distance between the two axes 1s
a second distance. Because no interference exists when the
opening and closing angle 1s 180°, and the interference
exists when the opening and closing angle 1s 0°, the first
distance 1s less than the second distance. The diameter of the
first rotating hole 251 1s greater than the diameter of the first
rotating shait 21, and the diameter of the second rotating
hole 252 1s greater than the diameter of the second rotating




US 11,868,136 B2

19

shaft 22, which provides distance space for the foregoing
distance change, and ensures generation of an interference
process.

The following describes 1n detail, with reference to FIG.
21 to FIG. 25, forms of the opeming and closing mechanism
from different angles according to one embodiment.

FIG. 21A 1s a three-dimensional view when an opening
and closing angle 1s 0° according to one embodiment. FIG.
21B 15 a side view when an opening and closing angle 1s 0°
according to one embodiment. As shown 1 FIG. 21A, the
first body fastening part 232 1s disposed away from the first
rotating shaft 21, and the second body fastening part 242 1s
disposed away from the second rotating shait 22. Because of
the interference between the first interference part and the
third interference part and interference between the second
interference part and the third interference part, the distance
between the axis of the first rotating shaft 21 and the axis of
the second rotating shaft 22 1s the longest.

FIG. 22A 1s a three-dimensional view when an opening
and closing angle 1s 90° according to one embodiment. FIG.
22B 1s a side view when an opening and closing angle 1s 90°
according to one embodiment. As shown 1 FIG. 22A, the
first body fastening part 232 1s disposed near the first
rotating shaft 21, and the second body fastening part 242 1s
disposed away from the second rotating shaft 22. As shown
in FIG. 22B, the distance between the axis of the first
rotating shaft 21 and the axis of the second rotating shaft 22
1s smaller than that in FIG. 21B.

FIG. 23A 1s a three-dimensional view when an opening,
and closing angle 1s 180° according to one embodiment.
FIG. 23B 1s a side view when an opening and closing angle
1s 180° according to one embodiment. As shown i FIG.
23 A, the first body fastening part 232 1s disposed near the
first rotating shait 21, and the second body fastening part
242 1s disposed near the second rotating shait 22. As shown
in FIG. 23B, no mterference 1s generated between the first
interference part and the third interference part, no interfer-
ence 1s generated between the second interference part and
the third interference part, the distance between the axis of
the first rotatmg shaft 21 and the axis of the second rotating
shaft 22 1s smaller than that in FIG. 22B, and the distance
between the axis of the first rotating shaft 21 and the axis of
the second rotating shait 22 1s the smallest.

FIG. 24 A 1s a three-dimensional view when an opening,
and closing angle 1s 270° according to one embodiment.
FIG. 24B 1s a side view when an opening and closing angle
1s 270° according to one embodiment. FIG. 25A 1s a
three-dimensional view when an opening and closing angle
1s 360° according to one embodiment. FIG. 25B 1s a side
view when an opening and closing angle 1s 360° according
to one embodiment. When the opening and closing angle 1s
changed from 180° to 360°, with rotation of the first rotating
shaft 21 and the second rotating shaft 22, positions of the
first body fastemng part 232 and the second body fastening,
part 242 remain unchanged, and the distance between the
axis of the first rotating shaft 21 and the axis of the second
rotating shaft 22 remains unchanged.

In conclusion, according to the opening and closing
mechanism provided 1n Embodiment 2, the sliding structure
1s 1mplemented by using components such as the sharp
convex part and the joint part on the first sliding part, so that
the opening and closing mechamism can implement 360°
opening and closing in a telescopic manner. When the
opening and closing angle of the opening and closing
mechanism 1s 180°, 1t can be ensured that there 1s no gap or
a small gap between two screens. Through the interference
between the first interference part and the third interference
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part and the interference between the second interference
part and the third interference part, a rotating shaft torsion
force required by the opening and closing mechanism may

be provided.

This embodiment of this application further provides an
clectronic device. The electronic device includes a first body,
a second body, and the opening and closing mechanism that
1s of a notebook computer and that 1s described above. The
first body 1s connected to the first body fasteming part, and
the second body 1s connected to the second body fastening
part. In the following embodiments, an example 1n which the
clectronic device 1s a notebook computer, the first body 1s
the first display screen, and the second body i1s the second
display screen 1s used for detailed description. With refer-
ence to the Embodiment 1 and Embodiment 2, the following
describes a structure of the notebook computer 1n detail by
using Embodiment 3 and Embodiment 4.

The notebook computer 1n Embodiment 3 uses the open-
ing and closing mechanism 1n Embodiment 1, and the
notebook computer in Embodiment 4 uses the opening and
closing mechanism 1 Embodiment 2.

Embodiment 3

FIG. 26 A 1s a schematic structural diagram of a notebook
computer when an opening and closing angle 1s 0° according
to one embodiment. FIG. 26B 1s a partial enlarged diagram
of FIG. 26A according to one embodiment. As shown 1n
FIG. 26 A and FIG. 268, when the opening and closing angle
1s 0°, a first display screen 16 and a second display screen
17 extend outward, and a rotating shait of an opeming and
closing mechanism 10 1s located outside the first display
screen 16 and the second display screen 17.

FIG. 27A 1s a schematic structural diagram of a notebook
computer when an opening and closing angle 1s 180° accord-
ing to one embodiment. FIG. 27B i1s a partial enlarged
diagram of FIG. 27A according to one embodiment. As
shown 1n FIG. 27A and FIG. 27B, the first display screen 16
and the second display screen 17 are aligned, and the
opening and closing mechanism 10 1s invisible from a screen
side (for 1llustration, the opening and closing mechanism 1s
illustrated 1n this embodiment).

FIG. 28A 15 a schematic structural diagram of a notebook
computer when an openming and closing angle 1s 360° accord-
ing to one embodiment. FIG. 28B 1s a partial enlarged
diagram of FIG. 28A according to one embodiment. As
shown 1n FIG. 28A and FIG. 28B, the opening and closing
mechanism 1s accommodated 1n a body, so that the notebook
computer can be used as a tablet computer.

Embodiment 4

FIG. 29A 15 a schematic structural diagram of a notebook
computer when an opening and closing angle 1s 0° according
to one embodiment. FIG. 29B 1s a partial enlarged diagram
of FIG. 29A according to one embodiment. As shown 1n
FIG. 29A and FIG. 29B, when the opening and closing angle
1s 0°, a first display screen 26 and a second display screen
277 extend outward, and a rotating shaft of an opening and
closing mechanism 20 1s located outside the first display
screen 26 and the second display screen 27.

FIG. 30A 1s a schematic structural diagram of a notebook
computer when an opeming and closing angle 1s 180° accord-
ing to one embodiment. FIG. 30B 1s a partial enlarged
diagram of FIG. 30A according to one embodiment. As
shown 1 FIG. 30A and FIG. 30B, the first display screen 26

and the second display screen 27 are aligned, the opening
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and closing mechanism 20 1s nvisible from a screen side
(for 1illustration, the opening and closing mechanism 1s
illustrated in this embodiment).

FIG. 31A 1s a schematic structural diagram of a notebook
computer when an opeming and closing angle 1s 360° accord-
ing to one embodiment. FIG. 31B 1s a partial enlarged
diagram of FIG. 31A according to one embodiment. As
shown 1n FIG. 31A and FIG. 31B, the opening and closing
mechanism 1s accommodated 1n a body, so that the notebook
computer can be used as a tablet computer.

Based on the foregoing Embodiment 3 and Embodiment
4, other opening and closing angles of the notebook com-
puter may be obtained by making various variations on FIG.
26 to FI1G. 31 with reference to FI1G. 11 to FIG. 15 and FIG.
21 to FIG. 25. Details are not described herein again in this
embodiment.

In conclusion, in Embodiment 3 and Embodiment 4, when
the opening and closing angle between the first display
screen and the second display screen 1s 180°, the first display
screen and the second display screen are disposed side by
side, and there 1s no gap between the first display screen and
the second display screen, so that a full-screen effect can be
achieved. When the opening and closing angle between the
first display screen and the second display screen 1s changed
from 180° to 360°, a distance between the first display
screen and the first rotating shaft remains unchanged, and a
distance between the second display screen and the second
rotating shaft remains unchanged. When the angle between
the first display screen and the second display screen 1s 360°,
the notebook computer 1s used as a tablet computer. When
the opening and closing angle between the first display
screen and the second display screen 1s changed from 180°
to 0°, the first display screen moves away from the first
rotating shait, and the second display screen moves away
from the second rotating shait, to avoid interference of the
first rotating shait and the second rotating shaft on the first
display screen and the second display screen, avoid scratch-
ing the display screen, and ensure that the notebook com-
puter 1s opened and closed at 360°.

What 1s claimed 1s:

1. An opening and closing mechanism, comprising:

a first rotating shaft and a second rotating shaft that are

disposed 1n parallel;

a first telescopic part disposed on the first rotating shatt,
and a second telescopic part disposed on the second
rotating shaft, wherein the first rotating shait and the
second rotating shaft are rotationally connected;

the first telescopic part comprises a first connection part
connected to the first rotating shaft and a first body
fasteming part slidable along the first connection part,
wherein the first body fastening part 1s fastened to a first
body of an electronic device;

the second telescopic part comprises a second connection
part connected to the second rotating shaft and a second
body fastening part slidable along the second connec-
tion part, wherein the second body fastening part is
fastened to a second body of the electronic device;

in a process i which an opening and closing angle 1s
changed from 0° to 180°, the first body fastening part
slides toward the first rotating shaft, and the second
body fastening part slides toward the second rotating
shaft; and

in a process 1 which the opening and closing angle 1s
changed from 180° to 360°, a distance between the first
body fastening part and the first rotating shaft remains
unchanged, and a distance between the second body
fasteming part and the second rotating shait remains
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unchanged, wherein the opening and closing angle 1s an
angle between the first body fasteming part and the
second body fastening part.
2. The opening and closing mechanism according to claim
1, wherein the first telescopic part further comprises a first
sliding part that 1s slidingly connected to the first connection
part, and the first sliding part slidable along the first con-
nection part, to drive the first body fastening part to slide
along the first connection part; and
the second telescopic part further comprises a second
sliding part that 1s slidingly connected to the second
connection part, and the second sliding part slidable
along the second connection part, to drive the second
body fastening part to slide along the second connec-
tion part.
3. The opening and closing mechanism according to claim
2, wherein the first connection part comprises a {irst inter-
ference part sleeved on the first rotating shaft and a first
supporting part connected to the first interference part, and
the first body fastening part slidable along the first support-
ing part;
the second connection part comprises a second 1nterier-
ence part sleeved on the second rotating shaft and a
second supporting part connected to the second inter-
ference part, and the second body fastening part slid-
able along the second supporting part; and
in a process i which the opening and closing angle 1s
changed from 0° to 180°, the first interference part and
the second interference part are in an interference state.
4. The opening and closing mechanism according to claim
3, wherein a sliding shaft 1s disposed on an outer circum-
terential surface of the first rotating shaft, a sliding groove
1s disposed on the sliding shaft, and the first sliding part
slidable around the sliding groove, so that the first sliding
part slides along the first connection part, to drive the first
body fastening part to slide along the first connection part.
5. The opening and closing mechanism according to claim
4, wherein the sliding groove comprises an inclined groove
and a straight groove that are connected, and a sliding point
1s disposed on a first side surface of the first sliding part;
in a process in which the opening and closing angle 1s
changed from 0° to 180°, the sliding point slidable 1n
the inclined groove, so that the first sliding part slides
along the first connection part; and
in a process i which the opening and closing angle 1s
changed from 180° to 360°, the sliding point slidable 1n
the straight groove, so that the first sliding part and the
first connection part are relatively stationary.
6. The opening and closing mechanism according to claim
5, wherein a groove 1s disposed on a second side surface of
the first sliding part, the groove slidable along the first
connection part, and the second side surface 1s disposed
opposite to the first side surface.
7. The opening and closing mechanism according to claim
4, wherein an inclined body 1s disposed on a surface of the
first sliding part, and a sliding opening matching the inclined
body 1s disposed on the first body fastening part;
in a process 1 which the opening and closing angle 1s
changed from 0° to 180°, the sliding opening slidable
along the inclined body; and
in a process i which the opening and closing angle 1s
changed from 180° to 360°, the sliding opening and the
inclined body are relatively stationary.
8. The opening and closing mechanism according to claim
4, wherein the first telescopic part further comprises an
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clastic component and a position-limiting part disposed at an
end that 1s of the first connection part and that 1s away from
the first rotating shaft;

one end of the elastic component presses against the first

body fastening part, and the other end of the elastic
component presses against the position-limiting part;
and

the elastic component 1s configured to pull the first body

fastenming part back from a position away from the first
rotating shaft to a position close to the first rotating
shaft.

9. The opening and closing mechanism according to claim
8, wherein a position-limiting step 1s disposed on a side
surface of the position-limiting part, and when the opening
and closing angle 1s 0°, a part of the first body fastening part
presses against the position-limiting step.

10. The opening and closing mechanism according to
claim 4, wherein the first interference part 1s a C-shaped
interference part; and

when the opening and closing angle 1s 0° to 180°, the first

interference part interferes with the second interference
part.

11. The opening and closing mechanism according to
claim 4, wherein the first body fastening part 1s a housing
structure, and the first body fastening part 1s sleeved outside
the first connection part.

12. The opening and closing mechamism according to
claim 1, further comprising a joint part, wherein

a part of the first rotating shaft 1s rotationally disposed in

the joint part, and a part of the second rotating shaft 1s
rotationally disposed 1n the joint part.

13. The opening and closing mechanism according to
claim 3, further comprising a joint part, wherein

a part of the first rotating shatt 1s rotationally disposed in

the joint part, and a part of the second rotating shaift 1s
rotationally disposed 1n the joint part.

14. The opening and closing mechanism according to
claim 13, wherein a sharp convex part 1s disposed at an end
that 1s of the first sliding part and that 1s close to the joint
part,

when the opening and closing angle 1s 180°, a first surface

of the sharp convex part and a surface of the joint part
are located 1n a same plane, and a second surface of the
sharp convex part 1s fitted to the joint part; and

in a process i which the opening and closing angle 1s

changed from 0° to 180°, the sharp convex part inter-
feres with the surface of the joint part, so that the first
body fastening part 1s disposed away from the first
rotating shaft.

15. The opening and closing mechanism according to
claim 14, wherein a third interference part 1s disposed on one
side of the joint part; and

in a process 1 which the opening and closing angle 1s

changed from 0° to 180°, the first interference part
interferes with the third interference part.

16. The opening and closing mechamism according to
claim 13, wherein the first telescopic part further comprises
a chain part configured to connect the first body fastening
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part, the first connection part, and the first sliding part, and
drive the first body fastening part to slide when the first
sliding part slides along the first connection part.

17. The opening and closing mechanism according to
claim 13, wherein the first body fastening part 1s an open box
structure, and the first connection part 1s slidingly disposed
in the first body fastening part.

18. The opening and closing mechanism according to
claiam 12, wherein the joint part comprises a first rotating
hole and a second rotating hole, the part of the first rotating
shaft 1s located 1n the first rotating hole, and the part of the
second rotating shaft 1s located 1n the second rotating hole,
and a diameter of the first rotating hole 1s greater than a
diameter of the first rotating shaft, and a diameter of the
second rotating hole 1s greater than a diameter of the second
rotating shaft.

19. The opening and closing mechanism according to
claim 4, wherein a structure of the first rotating shait 1s the
same as a structure of the second rotating shait, and a
structure of the first telescopic part 1s the same as a structure
of the second telescopic part.

20. An electronic device, comprising:

a first body;

a second body; and

an opening and closing mechanism comprising:

a first rotating shait and a second rotating shait that are
disposed 1n parallel, a first telescopic part disposed on
the first rotating shait, and a second telescopic part
disposed on the second rotating shait, wherein the first
rotating shaft and the second rotating shaft are rota-
tionally connected,

the first telescopic part comprises a first connection part
connected to the first rotating shaft and a first body
fastening part slidable along the first connection part,
wherein the first body fastening part 1s fastened to the
first body of the electronic device,

the second telescopic part comprises a second connection
part connected to the second rotating shaft and a second
body fastening part slidable along the second connec-
tion part, wherein the second body fastening part 1s
fastened to the second body of the electronic device,

in a process 1 which an opening and closing angle 1s
changed from 0° to 180°, the first body fastening part
slides toward the first rotating shaft, and the second
body fastening part slides toward the second rotating
shatt, and

in a process i which the opening and closing angle 1s
changed from 180° to 360°, a distance between the first
body fastening part and the first rotating shaft remains
unchanged, and a distance between the second body
fastening part and the second rotating shait remains
unchanged, wherein the opening and closing angle 1s an

angle between the first body fasteming part and the
second body fastening part.
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